Novel structural determinants on SIRP alpha that mediate binding to CD47.
Signal regulatory proteins (SIRP-alpha, -beta, and -gamma) are important regulators of several innate immune functions that include leukocyte migration. Membrane distal (D1) domains of SIRPalpha and SIRPgamma, but not SIRPbeta, mediate binding to a cellular ligand termed CD47. Because the extracellular domains of all SIRPs are highly homologous, we hypothesized that some of the 16 residues unique to SIRPalpha.D1 mediate binding to CD47. By site-directed mutagenesis, we determined that SIRPalpha binding to CD47 is independent of N-glycosylation. We also identified three residues critical for CD47 binding by exchanging residues on SIRPalpha with corresponding residues from SIRPbeta. Cumulative substitutions of the critical residues into SIRPbeta resulted in de novo binding of the mutant protein to CD47. Homology modeling of SIRPalpha.D1 revealed topological relationships among critical residues and allowed the identification of critical residues common to SIRPalpha and SIRPbeta. Mapping these critical residues onto the recently reported crystal structure of SIRPalpha.D1 revealed a novel region that is required for CD47 binding and is distinct and lateral to another putative CD47 binding site described on that crystal structure. The importance of this lateral region in mediating SIRPalpha.D1 binding to CD47 was confirmed by epitope mapping analyses of anti-SIRP Abs. These observations highlight a complex nature of the ligand binding requirements for SIRPalpha that appear to be dependent on two distinct but adjacent regions on the membrane distal Ig loop. A better understanding of the structural basis of SIRPalpha/CD47 interactions may provide insights into therapeutics targeting pathologic inflammation.